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nflammatory arthritis, such as rheumatoid arthritis (RA), is not simply a disease that affects an individual with symptoms in the present. It also has tremendous impact on the patient's future well-being. RA has been proposed to be an interrelated triad of disease activity, joint damage, and disability. 1 In this triad, current disease activity (pain, swelling, and stiffness of joints) leads to disability and decreased quality of life. Furthermore, disease activity leads to joint damage, which also leads to disability. 1 In the modern treatment of inflammatory arthritis, the goal is to not only treat the present symptoms (disease activity) but also, by doing so, to decrease damage and disability and improve quality of life. There is a movement to treat inflammatory arthritis aggressively and early, with the thought that there is a "window of opportunity" in which early intervention can prevent long-term consequences.
When traditional disease-modifying anti-rheumatic drugs (DMARDs) cannot control inflammation in inflammatory arthritis, the treating physician must decide whether or not the patient's condition requires treatment with biologic medication. This decision is sometimes difficult to make, especially if the treating physician feels uncomfortable in judging the risks and benefits of biologics. In some cases, the decision to start biologics is clear -such as in patients with many swollen joints, erosive disease, and worsening damage. However, in milder or moderate cases, the treating physician is left to judge whether the benefits of biologics outweigh their risks. In this article, I explore the risks and benefits of using biologics to control inflammatory arthritis from an evidencebased perspective.
Benefits of Biologics
The first and foremost question with regard to biologic use is whether or not they are efficacious -in symptom control, in radiographic inhibition of damage, and in prevention of disability. The efficacy of the biologic agents in symptom control has been shown in many articles. Since it is beyond the scope of this article to comprehensively review every biologic trial, instead I highlight a few examples that I feel are illustrative.
Do Biologics Control Symptoms and Improve Function?
Numerous studies have shown that biologic agents are efficacious to control the signs and symptoms of RA. As mentioned previously, the efficacy of biologics to treat the symptoms of inflammatory arthritis has been well established. With the exception of anakinra, each biologic studied was associated with a significantly greater chance than placebo of achieving an ACR50. 
Do Biologics Prevent Radiographic Progression and Damage?
The prevention of radiographic damage is the key to reducing disability and improving quality of life in inflammatory arthritis. 1 3 Similarly, the PREMIER study 4 compared patients who were taking a combination of MTX and adalimumab versus those on either drug alone as monotherapy. Radiographic progression of patients in the MTX-only group was greater than that of patients in the two other groups. 4 There have even been some studies that lend credence to the theory that biologics may repair structural damage. When etanercept and MTX were initiated in early RA, the TSS on radiographs done at 52 weeks showed a negative TSS change of 0.5 units, implying that there was less radiographic damage seen on these radiographs than on those taken at the start of the study. 5 These results must of course be interpreted with the caveat that the minimal clinically important change in TSS is considered to be 5. 6 Even considering this, negative changes in TSS have also been shown to significantly correlate with lower HAQ scores (in the case of treatment with etanercept in the TEMPO trial), 7 and this lends support to the theory that even small amounts of radiographic change may be meaningful.
Do Biologics Reduce Disability?
While biologics are well established to be effective in treating symptoms and preventing damage, it is important to also examine whether they are effective in preventing disability. Inflammatory arthritis typically affects adults in their prime working years. Economically, the cost of disability and lost productivity from this is considerable. A 2006 Canadian study found the annual indirect cost of arthritis was $11,533 per person. 8 These costs were attributable to not only lost work (absenteeism) but also reduced work performance (presenteeism), job changes, and job loss. Additionally, work disability due to arthritis can lead to changes in employment. Patients who experience more arthritis-related work transitions have been shown to have more depressive symptoms 9 and less ability to care for their arthritis. 10 Studies looking at the effect of treatment of RA with biologics have shown somewhat-conflicting results. While some have shown lower rates of work disability in the "biologic era" (post-2000), others have not shown significant differences. For example, a Swedish group has recently examined the impact of biologic therapy on the incidence of permanent work disability in RA before and after the introduction of biologics 11 ; it showed a reduction in the incidence of disability pensions due to RA in later years that coincides with the introduction of biologics.
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Work outcomes with treatment of biologic agents have also been studied in ankylosing spondylitis (AS). The ASSERT trial was a multi-centre, double-blind, placebo-controlled randomized trial of infliximab in AS 12 that collected patient-reported workrelated outcomes as well as a structured questionnaire of work data. 13 This trial showed that patients treated with infliximab for 24 weeks had improvements in work productivity and lost fewer work days than those in the placebo group. 13 Similar results have been shown with adalimumab 14 and etanercept. 15 Psoriatic arthritis trials have also shown an increase in productivity with treatment with biologics.
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Risks of Biologics
Clearly, biologic medications are efficacious in not only treating the clinical symptoms of RA but also reducing radiographic damage and disability. However, the biologics are not without their risks. These must be considered in each individual patient before treatment with biologics is initiated.
What Is the Overall Risk of Adverse Events and Withdrawals Due to Adverse Events?
A Cochrane review 19 of 163 trials with over 50,000 patients found that overall, when compared with placebo, biologics were associated with a higher rate of adverse events, withdrawals due to adverse events, and tuberculosis (TB) reactivation. 19 The number needed to harm was 37 (95% CI . 19 Overall, biologic use was associated with a 3% higher rate of withdrawals due to adverse events. 19 
What Is the Risk of Infection?
An increased risk of bacterial infections has been seen in patients treated with biologic medications versus those treated with traditional DMARDs, especially in cases of pneumonia and skin infections. 20 The risk of infection was highest within the first 6 months of starting biologic drugs. 20 The risk increased with higher disability (HAQ), older age of the patient, co-morbidities, and past hospitalizations. 20 To put this into perspective, however, we can consider the adverse effects of steroids in treating RA -researchers have found a greater risk of hospitalization with pneumonia for those patients with RA using prednisone than in those using TNF inhibitors and MTX. 21 An increased rate of TB reactivation with the use of biologics has been well established. 22, 23 The Canadian Rheumatology Association's 2012 recommendations for the pharmacological management of RA urged screening for latent TB prior to treatment with anti-TNF agents, abatacept, and tocilizumab. 24 As well, screening for hepatitis B and C and, in high-risk patients, human immunodeficiency virus (HIV) is recommended prior to starting any biologic therapy. 24 According to the American College of Rheumatology 2012 update of the recommendations for the treatment of RA, no biologic should be used in cases where patients have untreated chronic hepatitis B or treated hepatitis B with Child-Pugh class B or higher. 25 No recommendation was able to be made for patients with a history of hepatitis B and a positive hepatitis B core antibody. 25 In cases of hepatitis C, etanercept was the suggested biologic of choice.
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What Is the Risk of Malignancy?
Overall, studies looking at potential increased malignancy risk with biologic use have been reassuring. Because long-term data are required for proper assessment of malignancy risk, registries have been particularly useful. The British Society for Rheumatology Biologics Register has shown no increased mortality from cancer and has reported a relative risk of cancer death of 0.65 (95% CI 0.39-1.09). 26 Similar findings have been shown in studies of cancer incidence in Germany (the German biologics register RABBIT) and Sweden (ARTIS). 27, 28 Risk of lymphoma has historically been a concern with biologic use. With regards to lymphomas, the 2012 Cochrane review of adverse effects found no increase in the rate of lymphoma when biologic use was compared to placebo, 19 though it should be noted that the overall lymphoma rates were low. Data from ARTIS showed no increased relative risk of lymphoma when comparing patients with RA who used TNF inhibitors to those who were not exposed to biologics. 29 Other registry data have been similarly reassuring. 30 In contrast to lymphoma and other solid tumors, there does appear to be an increase in the risk of skin cancers with TNF inhibitor use, 30 both with regard to squamous cell skin cancer and malignant melanoma. ARTIS showed a relative risk of 1.5-2 for both squamous cell and melanoma, 30 and, similarly, a US databank showed an overall risk of non-melanoma squamous cell skin cancer to be 1.5 (95% CI 1.2-1.8) and melanoma to be 2.3 (95% CI 0.9-5.4).
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What Is the Risk of Congestive Heart Failure?
The 2012 Cochrane review found no increased risk of congestive heart failure (CHF) with biologics as compared with control treatments. 19 Despite this, the 2012 recommendations from the ACR state that anti-TNFs should not be used in patients with CHF that is New York Heart Association (NYHA) class III or IV, or those who have an ejection fraction of 50% or less. 25 The level of evidence for this recommendation was C.
What Is the Risk of Neurologic Disease?
Multiple studies have shown that TNF-α inhibitors may be implicated in the development of inflammatory demyelinating central nervous system (CNS) diseases such as multiple sclerosis (MS) and optic neuritis. 32 This is actually a surprising finding since TNF excess can be seen with MS. 32 As of July 2009, there have been over 140 cases reported of demyelinating CNS diseases after starting biologic therapies. 32 Importantly, it should be noted that stopping the anti-TNF agent does not always lead to a resolution of the demyelination. 32 In the case of rituximab, progressive multifocal leukoencephalopathy has been reported.
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Are Biologics Cost-Effective?
Since biologics are very expensive, some consideration should be given to their cost-effectiveness. Barra et al. looked at the cost-effectiveness of anti-TNF drugs in a real-world, outpatient setting. 33 They took into consideration the high price tag (about $20,000/year) as well as the need for ongoing, long-term use of these drugs. To determine cost-effectiveness, they looked at the cost per year of achieving a minimally clinically important difference in HAQ scores, and considered direct drug costs only. 33 With a number needed to treat of 1.50 to 2.34, the calculated costs ranged from $31,866 to $50,752 per year. 33 Whether this value can be considered cost-effective must be evaluated in the context of the impact of preventing radiographic damage and work disability.
A 2011 systematic review of current literature looked at 18 cost-effective analyses 34 and found that biologics were not costeffective, using the threshold of $50,000 per quality adjusted life year (QALY) gained, for patients who had failed MTX combination therapy or sequential DMARDs. 34 The review suggested that the most cost-effective use of biologics was to use traditional DMARDs early in the disease and to add biologics if there was not a response to traditional medications.
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Assessing Patients for Risk with Biologics
Assessing an individual patient's risk of harm from treatment with biologics can be challenging and must be weighed against that patient's risk of harm due to the underlying inflammatory arthritis. For treating physicians, a useful resource to help assess the risks of treatment with biologics can be found at www.rheuminfo.com, which has a Biologics Safety Screening Tool that can be used in individual assessments. This tool can also be used to document reviewing the risks of biologics with a patient before they are initiated. The form is downloadable from http://rheuminfo.com/physician-tools/biologics-screening-tool.
Biologic medications have certainly revolutionized the treatment of inflammatory arthritis but are often looked at by practitioners and patients with trepidation. When weighing the risks and benefits, it is important to discuss not only the risks of treatment but also the risks of not treating inflammatory arthritis (irreversible damage). We are fortunate to be able to prevent such damage in the modern era of treating inflammatory arthritis, whether it is through the use of biologics or by simply treating active inflammation aggressively with less expensive standard DMARDs.
